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(54) ELECTRIC CIRCUIT, ITS MANUFACTURE AND MANUFACTURE DEVICE THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture an arbitrary 
electric circuit on a pattern forming face through the 
use of an ink jet system, 

SOLUTION: Fluid bodies 11 -In containing conductive 



materials and insulating materials as pattern forming 
materials are discharged from ink jet— type recording 
heads 21 -2n on the pattern forming face 100 of a 
substrate 1. The fluid bodies 11 -In discharged on the 
pattern forming face 110 are caked and an electric 
circuit 1 02 is obtained. Since an arbitrary pattern is 
generated while the materials are changed into various 
types, the electric circuit containing the desired circuit 
elements of a capacitor, a coil, a resistor and an active 
element can be manufactured. 
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x-CfSIB^ife^Sr^»$*SXmt. S^Bl-fiJ:t)^g;V^ 
iaa«rJ)Dx.-CS=«!bfc*t<sfS:@^k-t-5XSfc. S:«;t2) 

- i^J^fifeffi t - V t waS^ttSr iS * S fc » ©iK 

fP'ltg^ff$j«i-SXS?6:«;tfcS*:3gi i 

^■f-sxat. 

^^'?-:^l^^m^V^<o®.i^&^±'r>mi^*ax.xm^WSL 
^»L/c*t3N-?r@^b-r5XSt, *$e>IC{iix.SI«*^ 

1 6 tia^wm^iEisswiait:^)*. 

[8t*3g 1 8 ] mmML=r-^^<^-i^'m^mt^h^*i 

i&JE]ffi-r'5Xm^r$ 6>lwfflx..5»*« 1 6 lc|Bi6rom^ 
^^-f^^;b^l£Jl±-C'fo5IS*^l 1 7iSI«*^ 1 6 l::|E4£ 

figi-.5 w t ic J; t) => >r vf-^fl^fie-rssi*^^ 1 1 75s 

iCPtm UT ^-f /VSrJ^fiKi-5»*3S 1 1 75Mfil*3g i 8 
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[ii*^2 3] m^<07cmt^ h*-\f>^^tiit^^mm 

-^m t-r^bm^m 1 1 Jbrnm^m i s iciEttogftiHiK 

t-t^n^^ 1 1 7iyMfs*3g 1 8 »ci5«tDmstiHiK(^as 
<oa;«ieiK«ig3sex- & o x . 

h^m^-^y h*^iim(Dy<^->\zr^^x^m^'^^j:i!)^ 

[0 0 0 1 1 

xQin<omMm'&%:i^m'^fz}t<omfm^mmmm(o 

[0 0 0 2] 
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ijmmm.mi:m\^^xm^^tmx<o^Sxi:y^^^ 

[0 0 0 3] 

20 3?)^S^rB^;iiSii;tT=i>^ h^n^\^< < ^J:oX^fz(OX^ 
So ^/i:^f^p"p<^SIf^T*tl^Bti-1S^(0^f^p°p^f^tl. 

mi^M^^t\i^b:Ltt^B'^mz.nt>ixx^y>^ 

(c^<tn°p-t*IJ:0K*«IW-tS^a?){::^-fSB£i»^'5^- 
J: SiEj^Tfi SS^r^T-^ UT ^<omm(r>^<>^ - i^X 

[0 0 0 4] 

mm^m^irhfz}h(o^m i-Ji^t?-^*%?^(^mi<^ 

40 C ^ l;i J: 19 {I^S^S^M^^f^irii Lfcm^lHlKtrg^ 

J; !5 Kf^ icig X^tzM^^m&^WS^'t ^ c: t TfeSo 
*^M<?5SB4(DSJafi. fi§*#^£L*^^o^:^^ft-e>'<^ 

m^0K<^S3t:&fc^g^-r5ci:T'$>So if-^^mm 

50 i-S w i: «r J: 19 />S#a^S^«f^ ICS L^mftlDK^T? 
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[0 0 0 5] ±iaSRl OSjS«r«gt-t-5^?^». /•'iJ'- 
10 0 0 6] r:n?j«i!ift:Sr#*§*5;^fet LTH# 

lHlK*^lfflro«^W'tc^B8»l:: J: t) fife 0 3ico|a5«(0^»^ 

[0 0 0 7] *:^Mtt$e)l-.'-«^'-i^J^fiS;ffii:/^^-i^ 
[0008] JiSBS^ 2<^»ja4r<»»i-6aiWH:. z-'^'- 
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mm.^um^^A.tdmW}mmm.m:i:m/uX'i^f^ l-ch 

unt [^x^!^mm.i^un^^A.tdmmmmitLfc^m 
mim(Dmmz. ^<-^-i^ri^mumi:vxmm.\tun 
10 i:^A.tLnw}mmiti.tci&m^^m^^m.^^&X'»3 

[0 0 0 9] ±mm3<^mm^m^-rzmmn. mmto 

[0 0 10] JiffiSr4©SjSSr»Sfr 

loom {fijx.«. ±SB«Ei!){t:«ratad-t-5iaxW:. 
itftflsirLXPttaL.. S£lb{*:4r@-ft;i-5XSX-»±. 
^S;^^^aglc|6«fU. flEili#:*@{k-t-5. *fc±?BiSiti«s: 

=irD±m-t-sxsx'tt. w&^t Lxmm\mw^itiit^< 

30 ^-V'fl^fig^ttilsl-Srjffiibfrt LXttWU. is6iii#:Sria{l: 

ffl«-!^Oia,^£i±<73?fil£^iJD;tXSfcta^^^^ ^ * 5 X 
mi:, ag^iill^J: t)<g;V^ia«SriPxX^^L.fc*t«s|.^r@ 

[0 0 12] P]i:.<*%Bjtt. ^■?i5'-v?gfiS;Birm^lH] 

40 KSr?gfife-rsm^iHiK<osisig:J^&i-*}v^x, 

^ffit1*#^±«•i|s^^^Q±ta■^5xsi, vj^figsi:: 

l»*-^5xat^ *«i"x.fcmSnlHlKro$!ji:;^i£X'<fe5. 

m.^u±(oum^Mx.xw&.^%:mm^'ti>xmt. s 

KK^SJ: 9<£V^jaSSriDxX^«Lfc$tiiS|-^@{lii-2>X 
Wt^ ^rEfiSf ■5 XS ^{1 X X V ^x t J: V \ 

SO [ 0 0 1 3 1 i r X- jiiB-'-? - :^jgfigffittiNH4, mm.m. 
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to 0 1 4] ±^m5(DWkm^m^'ti>^mn. mm^^ 

to 0 1 5] ±ia^6(DSJ®€r^Sti-5^M«. -'-'tJ^- 

^^<Dmn^t:.\t^n^m^^xy^^-i^%:m^-r^:it 
mox^<Dy<^-iy\zji:^\:.ti^(Dmn'^fcnmn^^t^ 
too 1 6] ±'ie.m7 (owkm^m^i-r^mMn. ^<^- 

lbS-fr*3&s^^K>r h^S^-^-jy Yt^hW^ 

^^S LT^^•>5' - ic&tffi ^ nfc^SKi^*^ Sib ^ 

to 0 1 71 

s^o^mmi:. mmi:^m\.xmm'r^o &.T(o^mmm 
mxm<ommmmtm-(on^i^m\^^htix\f^^m^\t 

t ot^feSo 0 1 \^^'mmmmi i T•^v^5ms^lEIKa^3g 
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3t^eH> v^oLS/ h^S^S/ K2 1-2 n (n 

S 1 (D/-?^-:/?^^® 10 0 lrJ£iij»<DifSfg 1 0 

0f;t(^^<^-v (mSCIUBS) 102 

[0 0 181 ^>^i>=^y h^S^iy K2 1-2 nil 

10 9 «^ ViJ' y h^|E0-^s/ KiO-«^^fiJ^|^§^i-^ 
^i^*?MmiilX*fc5o la 2 9 IC^-TJ: 5 Iw. >(l^^i>aL y 
h^»->^5'K2x (xfil'-n(^V^-ftt3&^) tt. yX 
/V2 1 1 cr)IS:*t^nfc:/X>'Wyu— h 2 1 OioJir^^Sb 
tg2 3 0(7:)^Jt^ixfc:JE:^^aS2 2 0^. g(*:2 5 0 

^--2/ K2 x<D±ggf5«3t«. 1^3 om^^m-tismm 

[iHd^i- J: 5 ;E;^^Sfi2 2 0<§:y X/v-Xu- h 2 
1 0 tm^WLT, 3 OX*t;^52i^/cliit^^x:5o / X/W 
Xu— h 2 1 Otl. ^t}^mWi2 2 0 tlifp'&^iirejn 
20 tz.t^\^^^\i''T^ 2 2 HiiMJC-fS:: i: ^/.e^tfeSlw 
y XyP2 1 ldS?^^$HTl>5, JE;^^Sffi2 2 0 Id 

«->!r;5SBE:;^r^^bT^t6^|fet;i:¥-Yt:'7^>f 2 2 1^5 

^S®:^^t^bi^Tv^§, ^-r b'T^^ 2 2 1 r«1«fiy^ (PS 

m) 2 2 2X^)-KSnTV»So IfT^^ 2 2 lliflt 

2 2 4 LT^iir^«KTfc5 V if— 2 2 3 lil 

5Kd5oTV^-5o Satg2 3 o«. «iJxf^^g&<h:M«lwj: 
»5«^§tiSo li«S2 3 oirii^rv'^^J'r^^o 2 3 1 
^^^iJ' 3 x^ei-fjffim^^asjfti x^^^&pt 

30 tglrffl^$nTV^5o ^Sl«2 3 0±(7):^^b'x^ 2 2 

1 iEm<*:^^2 4 0;iisj^fiS;^?ttT 

v^$„ 2 4 0 PZTS^F^(0£EStt-fe7 

x^/^jtdmmi:m^^o jEmv^mi-2Ao\t^ ^j^ihiss 

5 ;6^ib«ti^$n6ti:Wft^S h X Jem bTW^a^fb* 

^"f 5 c t t^'^mm^-^fix^^^o 
[00191 ?i*5-bia-^ h^ie®--s/ KfliE 

[00201 ^:^^31-3n ttiSilift: 1 1 1 n Sr-?: 
n-^'nirSSL. y<>f^^m\.X^H^*tl(D^W}f^l 1- 

1 n v^o: 5. h^S--s/ K 2 1 - 2 n Iw^jf&pJ 

f6(r«^SixTV>6o SS!&» 1 1 - 1 n li-tix-en^SS^-? 

50 a){g®^(D^JRSri8;S£il±irjauTiSBrt4SrJ5^^/ct><^ 
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10 0 2 1] mmmm4\'±. ^-^4i. ^-^42*5 

5o ^-^M2HlgBjm-^Sy|:iJS:i:T^ ViJ' v^rns/ h 
M-t^^ >^ v^a. 5/ h^m^^iy K 2 X (^^S:e^+g>^6^J 

±mm^(om\^. m& i ^^5^ y v^wM^y k 

V\ 20 

[0 0 2 2] M«flHiK5fi. «?yx.tf='>tr^-^3sex 
fct)la:^U7:^v^c pu. ^^Vx :7;t— ;:?.iPiK 

K2 1 — 2 n^DV^■fi^:^M-^b^5{t-^S h l—Sh n 

^^Ji4 2 |;i|g8b«-g-S X ^ybJiS y 
Si^TV^-5o 30 
[0 0 2 3] tj:^^-^^-Jz>Lt/ h^lB^^iy K2 x;!i^e> 

^^ibfro^g^ii 1 0 \z,n L-^o#ffl^^3ii/jiSi£:>^i: ^ tL 
SIB 6 st^h^^^fi^ umm^ s pj^m 

[0 0 24] (f^^) ±mm^\Bi^mmmm(omm^^ 

V^T> ^l^i^ei-Stel;&SK:e§ixS^»J«*IiIK5;()S|g 
ibfg^Sx*:fe«Sy«rttl;^"re« ^-^4l^fc»4 
2 fi r Oi^tfjfs S x ^ /cfl S y LT-f v^cr: 

S/ K2 X ^Sffil(^/'«t5'->?g^Bl 0 0 

^cD^a^f-KBSr^Mb. ^5/ K2 x^/>"^->fefi8;M«c 
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#S£iif* 1 1 - 1 n ^-r ^^^^^ v^^. s/ h^ia®-- 

5/ K2xO:3e-V'lf'x^ 2 2 lldSEALTV^eo ettUfS"^ 

S h Ktm'^^^tlfc^ >^ y h^^m^y K2 xT 

ft-t (T^/imtt:^^ 2 4 0 ^^^<D±^mm t T^fum® ^ (d 

X)\^'K2 1 \t-^hmm^(r>mM \ 0;&5/<>$?-;x?fM® 1 
0 0lw(SiJtTti:tJU$^x6o «l!jWSQtta$;jxfc:¥'Ybr7^ 
^221 l;itiPi:ffil;iJ:oTiSo/cSfEtbft:;&S5gffei;i^ 

3 x;&^b«^*^$nS, 

[00 2 5] 0 2 Tiiiia 4 lcS<5V> 

x:^mmmm<Dz:^>y^i^'^mm:fj&^mM't^o 

{Z^\^^X (a) ftlE]K^^(^^''L^^X^»rU/cM3gX^ 
©rffiiH^^U. (b) H^SiH^^i-o 
JteiSflgfl^^XS (0 2) : ]^1*-r >y h^ft 

--^5/ K2 1 ^Ig|2 (a) l:i^i-J:5l;iffi^M^?F^^-r^ 
€i«clw^ib$^. S^-^iv K2 i75^ib^^^->fl^Aj(;«-3|sf 
^LTjt&g^14W^s|.4r-^tfffitt(*:i 1^5tm*-^5o Jte» 
tt^tSSfi! LXfl. S i O 1 2O 3. Km<*:X*)S 

SrTi03, BaTiOs. Pb {Zr, Ti) O3 
^^S%;t^bn-5c UTfiPGMEA. >^t2^:ir 

v>o ^fcteiRtttt'3|shSr-&tpSESji*:i 1 UT. 

J|s|-&?l^^-r2>wi:;5S-c#^o etmSttTtjSSif* 1 1 fl^-? 

ooi;i^»i-6o «»Lyh«tij«s: i l(i 
lc+mn^co^«:^i-5o -^yV2l%:m2 (b) f7) 
J:5iri!j;!)^LT«Sifrl 1 ^iffijBEUT^>'>?'- vfl^fig^iffi 

^m^x%^. mmm^i o i<om. ^^^xv^^mi^u 
[0 0 2 6] mmm^mmi^up^^^ts^m^\^n. mit 

Ci:ds#x:?>ix6o ilESjflsi 1 ;&s^5^U'>'-r 
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10 0 2 7] fi^^<^->Mmint Lxt&mmu^(D 

m%:^ni^xm^i.xhx\^\ =^>y'>-^(D^mmm\zL 
^^/utmmwi 2\zM\^x:L(Dmmmiimm^i^^yj^ 

[0 0 2 8] #«^?^^Xm (!a3*5j:tJ^|ll4) : iffi 

2i<^(a3 (a) :^3j:t/iu4 (a) {ZTjk-r X ^ \cmmm 
^m^T^mm^^W)^^^>o i^\^^xms (b) ^e}4 

(b) (Dii^^(DX^\C^y h*2 2^mt^L^Xy<^—:^^ 

minti^xmm^un^^tsmmi^i 2^^tm^^ 

Ru02^ Ir02x Os02> M0O2X Re02> 
W02^ YBa2Cu307_x> Pt. Au^ Ag^ 
I n. I n-Ga-&ife. Ga. e>H5o ® 

mt\^X\-ty^/\^:^/l-\fh—/l^T±T-h. 
/v-2--r ^ iJ^:/]; i^v-. BMA^;ds%;tbH5o 
tttt^Sf^^tfiSBf*! 2 ^ LTJ^. In-Ga. In. 

^v^Tt<^:v\ ^mKcoz-^^-v-fl. (i)27!;MlS4(?^J: 

S3/bJC)Jc:tejgdKl 0 l<7?iKS^«mKl 0 2(0i^\^m<0 
[0 0 2 9] »:i^T*ma«^m^6^#^^#'5fc:J6lw^m 

5 (a) (b) tw^-rJ:5l-. ^i^^^'i^a:^ h^S-N. 
5/ K2 2;&-e,ti:a$n5«8Stt<*:i 2 b (^1 
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- j: ip <sv i-jsit-r s c t j: o r 

[0 0 3 0] *fc. liI7 7!7Mia9Jc^i-J:5^iXSTS 
mm«r?^^bTtJ:v\ c:(^:^&T-fl. ^1*1117 (a) 

(b) \z.7T^-rX^\^>(:y^i^=sLy \^^^^^yY2Zfi^ 

10 ^s««-J|s^^^^fc^!tWJ^*: 1 3 ^mmm<o^<^-:y^m. 

^;6S^»f^n6o »cv>T-^8 (a) (b) i;i^-rj:5l- 

K «iJ;ttf^Jg*&^^»«-rSo »CV^T*^a9 (a) 

(b) \:i7f^'rxo\^^<^->m^mi 0 ot^hmm^^ 

20 Tv^6/^^5'-:/?i^^«S«(?5^l:i#m'l*^^i-S'^«:ET*i 

»mtt^#-r 2>a3iaT-(^)iB.^£Ji-b<^5m«irj!)pfRi-5 . 
mmun<ommx^m'^i 3 i^5^^utsv>(c:5£s 

^m't^un^±mum'^\mm\^xhx\^\ =ii^y'> 
So mi^un^±m^m'f'ti.x=^^Mmm-rftff=^ 

^ ju<o>( ly^^^i^:^ ^±tf S w t i)^X^ 60 

[0 0 3 1] ^timmMii^^<^->'m^mi 0 0 t^sm 
mm\^^m^\a'±. ^mm:iMvxmfui±(Dm\^^u^^ 
^/ufdm.mi¥i:m\i^xTmsti.x^fQm^^m^i.x 

m^-^^yh*2 4^'^bm,mi^i 2\zi^i.xm^i^(Dm\^^m. 
T^v^=^^j^^i^v :bm(o^im^^%:^m\^xmfQ^ 

mi 0 4*?B^i-So M^tt^l 0 4f^SEK{*:i 2 
^ft;&sj:VN(7:)X\ Ell 1 lc::^-r J: 5 trj^fPttMl 0 4 J: 
\mWJi^ 1 2 4:Ptffi-t-ixtf «£Si{t 1 2 ;5S^fi3ttK 1 0 4 
Jil;i^^LTiA;65^). ^g^^icDJ:v^^m^l 0 2;isj^^ 

50 ^LTtJ:v\ «;ttf0l 2l^^i-J:5«-. ^fv^v?^^ 



13 

ISfPttM 1 0 5 HSEltl«^ 1 2 ^fi C < El 1 3 ir:^ 

tttfHfifl(7)^«fPffiRl 0 5twJ:oTjseSl#:i 2;5Sfli: 

(omrmmt {.x^wj^uma-ii&mm^un. s i o 
2^ Ai 2^3- T i o 2^j^t'^i^^i^^xrjmm^^ 

[0 0 3 2] _h|S(DitXSlCj: Ipm^le]^^ bT='>'7=' 
^iM 2 1 ^/N'>5'-^^ff^^® 1 0 Olc:?^^i-5r 
# ho mm\m^ l.fz.f^^=^>y'^^^ 121 
Ji:LTV>6»'&tc:*l. 0 2$rS< U"C«-r^Sffi 

tO®a^J^:ttYc 10 1 -L^SSIK 10 2 (OMS 

[0 0 3 31 ±mvftx^\:i^mmmmi\cx^}i£. >r 

[0 0 34] (^J6?l^^ 2 ) *^0^<^IIJfi?l^« 2 _b 

[0 0 3 51 m^-^j^) m\A Jbmm 1 e icS 
-^\^x7^mmm(D=:i:y'fi^^<oi^^-^^^mmirh^ 

XS»r©0Sr^U. (b) li¥M0Sr^-J-o 

[0 0 3 6] mmmw^^jin mi a) : ^-r-r 
v^o^s/ hstias^ix K2 2^iai 4 (a) iw^-t-<t5i- 

^^-^->^?i^^*^3|s^i:UT^mtt«-^is^<^^tPiffii!If*:l 2^ 

^m^-fr-So «EKj#:1 2lCoV^T^^_L|E^^S?i^^l 

-<<±^*®atl-»ffiKl 0 2*^^-t-5o 014 

(b) (D^^(DX.b\^^yV2 2^m^\^XmMV^\2 

^etm-rtttf. :::i:yfiy^<oTnMttjihmmm:i 0 2 

[0 0 3 71 ^^KJ^figXa (Ell 5) : »CV>T->r:x 
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iJ^i^icj/ h^l5®--5^ K2 1 ^mi 5 (a) VlTT^'tXb 
\:iTWm^m.^X^W)^^. ^^^yY2\f}'^h^<^- 

•^So JSibfl^i l^cov^x«±la^l^£?l^ffi2 tp^-cfc 

So --5/ K2 l^lHl 5 (b) (^i: eilr»;6^LTgEt(]» 

1 i^TmMxh^mmmi o 2^s5^'5i5'-v?^^^i 
tiEic5taf So f^^^mi 0 lOlHti^»v^^5^3:/y^>-1^ 

fcJ6+5^/.^jtej^^s#^>KSSS<7)i¥^|r;tei^Ml 0 l€r 
10 ?i^^-rSo ^T'ci^i^mi 0 lSr^fitt*J3^T?g^^tutf 

[0 0 3 8] ^migff^^xm (lai 6) : j^JUl 0 

itmitx^tLhs ^i^^i>=^y h^iaft-^y K2 i^m 

16 (a) l::^f cJ:e)|;ij^ii^K±T^i!j$^. 

Y2 2ii^hmmm^Pc^^t^mm^w\ 2^v^)^-^^xm 
mm\Q2^^h\zMm'th. isiie (b) <o^^(ox. 

plci^ix K2 2^Sld>UTSEfft<*:i 2«rftbtiiUT@^k$ 

=^>'x>'1^^^-bm^^i:^.f5#m]lil o 2^^^-^ 
20 So M»<*:i 2;fcJ:T^-^co@^l:^3®l;:ov^TJi±ialli£ 

[0 0 3 9] _blS(^)Xfll;iJ: «9m^lH]SS^ LX=3 vx^^ 
1M 2 2^^"?^->^?l^^® 1 0 0(w?^^-t-SCi:;iiSx*t 

:ir tc^S SrJi jbP $ S C ^ X # S e» So 
[004 0] Ji^U^c J: 5 2 Ji 

lE^Sfe?!^® 1 ^1^1t<^^;S:^^1-Sftfe. m<fe5<^^®ffl4::^ 
30 # < iS::^T*t SOT*:^^S<7:)=» So 

it*o$-^S^*itT*=':^7^viho5^Sa)SSi^'S:d5WffiTfe 

So 

[004 1] 3 ) i^m^mmmm 3 

^-rso 

[0 04 2] {$S5g:*jfe) SI 1 7 75iEEl 1 9 ^rS<5V^T 

40 T (a) lilelK^^O+.il^^T^^frLfcSJjgxaBrMia 
^^L. (b) H^®ia^:^-t-o 

^mm^^^XS (I^ 1 7 ) : ^-f ^ ViJ' v?^ y h^|E 

e^^s/ K2 2<l:lill 7 (a) (b) Jc^i-<t 
^/ji;6S^#mtt*t3|s|'Sr'&tpjKg)(*l 2SrP±aiS-^. 
yvoSltffibiaici^iS-t-S^mJKl 0 2S:?i^fig-rSo SK 
ibftl 2;JoJ:t5^o@{b^3g|;iov>TH±ia|life?gSl 
^iRHtTfeSo ^c:J^^^^-^^?K^Bl 0 0±|C^4i)Ktt 

»iisf*sflTLy5:t)?gitto#mKi 0 2^Dralc^att^^3|s^4: 
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[ 0 0 4 3 ] Sfeii^flgfgfigXg (la 1 8 ) : »C\/NT>f> 
^v^3L<y h^»^3^ K2 l«riai 8 (a) {Z^-TX^ 

18 (b) (ox^\:imm^i 0 2(D9ctsi:m\^xt&mm 

[0044] fi^^^^m^Jf^^Xm (lil 1 9) : ^^:V^T 
aEBflsi 2^el:ttl$-^/j!ds?>0i 9 (a) td^-T J: 5 Iw 

(Dfai^o^msM 1 0 2ttigii 9 (b) {w*-r<t 
tmx 7xm^\^fzMWS: \ 0 2ic:g^«$Lxv^^o 

mz'mf$.\^itm^<omms^\ o 2<D^ip:d^t>§i#fflbj6a 

[0 0 4 6] JiKELfcJ:5{r:^^JSJi^ffi3|rJ:tuff. >f 

[004 7] mmmmA) *%0jo^js?^fig 4 it. s 

^4T*ll±f2^J£?^®l i:f^«(^)il;^{H]3§Kiti^m<^ffi 
fz.ti\^^<^-:^l^miPtt\^x^mWf^<o&i7i 

«-«sF^ur«. #®tt«&*titfeg^14«&*<b(Z)Jl^. Ni 
— Cr> Cr— SiO. Cr— MgF, Au — Si 
02> AuMgF^ PtTa 205. AuTa 2O5T 
32. CraSi.TaSi 2^^^^^^^^^ 
i:UT«. PGMEA. v^^ n->v:^5^f->, ;&yPtf h— 

Sr'&tfSJBift 1 3 ^ LT. ->7lf i^^^*«»Sr 

[0 0 4 8] {am:^m 132075^02 2 i^s^jv^t 
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T (a) lllEjgS^^<^*'L>iax-^WrL^9iagXS»r®ia 

4r^L. (b) ll^ffi[aS::^i-o 

SfetK?^iS;XS (El 2 0) ; *-f-r ^'iJ' s/ h^lB 
K2 3Sria2 0 (a) (b) l^i^f J: 5 Jw^K* 
^br^lS--5/ K2 3d^e>SM:«^^^tf«£iii«s: 

1 S^ettb^^. m^W«j5T:^^xSfcJ^)(0}g:fit^l 0 
3^JI^^-r^p @^btoSl;ioV>TliJilS||]te?i^^l ^[^ 

»t?fe^o **3lS«:Ki 0 3<;)i|S. iK^?*5J:t/«$lc:o 

So /j?*5C(OSi5tMl 0 3«:@S^Jfc61£*LltJ:!5 

# ^ J: 5 l-fS ^ LT^^ < C <i: 

»^LV\ ^t;::Sfetmi 0 3(7)HS^i|ii^liip$ii:TS 

[0 0 4 9] ^SM?^fi6Xg (1212 l*5j:t)^[2|2 2) : 
^^mHil 0 3;6S@|t;Lfc^. '^^^iJ'e^^i/ h^lB® 
-^ix K 2 2^1212 i:feJ:t/|g|2 2 ic^-f J: 5 l-^^Sb $ 

20 1 0 3 (DiWiSSlr^m^ 10 2 ^W^f$rr^. ffififls: i 2 fc^ 

J:tJ5•?:<^@^bM3glcov^T^i±lBll^fe?^^^l tm^x^ 

So 

[0 0 5 0] ±lBc^xmi;i J: t) m^lelSS ^ LTffifit^ 1 

3{c*3^«rs6aii 2 4<7)«gti[^a^su/cv^&&{cit 

1 0 3 $ ^ ic^^ibft: 1 3 ^qtm UT^^^^mM 
[0 0 5 1] ±^L:/hJ:5Jw2|s:||ft?^ffi4»wJ:ixi^, >r 

[0 0 5 2] {mmmms) ^m^(om:mmms\t.. m 
So fc/cb£^ic7:)^'?^-^/?i^fi£®ira5p"n^gasf sfc 

i^)03SgfcSv^^lA^^-J:SxmS:Pi-So Iil2 3*5j: 

Sf5p"«SgXS (112 3) : h-^i^:^^fc|tA 

KI-JC CT^i?) So El 2 3 X\t^ V -T^^n t LXSfitS 
110. ^^^x^lM 1 i*5J:t;f h^^^v?:^^ i i 2*5 

g^B^FnTv^So ^n^nn^>yfmxmmi.x^<z 
oT^T5ci:^i»^Lv^ m:^itm2b (a) (b) ;;i 

50 Sb»l 7S:>f ^^^ >?3:s^ hiSie®--s' K2 7d^?>ti:mL 
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2 6«c^-rJ:5l-. S!*]Kl 0 7±l;i>f vf— h-^i^i^ 

7^twJ:oT$|5a"n (Sfet^ 1 1 0 ) t) # JtiX«<t 

J5i^lR^altt«)ilS^«v^^^«^^D;t-5fR^O^&SES:;£^JlJ:o 
[0 0 5 3] lE^X^ {|i)2 4) : SrI5n^p;6Sg*$H7t 10 

[0 0 5 4] t^i^±w.m:mmmx\tmmmi-^m%m^u 

|FB*fc(l:^g|5$:JLIB«-IISS?^^0 J: p t->r ^^5^ ?/ h 

■:)j^xMm\^xi^X.\i\ i-^^^^:^^fi(7:)::^v•7=^>^i^^ 

10 0 5 5] _baiL7tJ:5i-*^iS^^5l;i<J;n«. 
!S'ja5p"p^?iJ^ b/cS-a-lr t>>r v?^ 5/ h;^^lc: J: t) S 30 

^ii)-^(^)iEBTfisagPp"pS:iBgU/c:£MSS^m5£b 

T:jbMttf. >fi^^'^:r,yV')j^^m\^xe:M(om^m^ 
[0 0 5 6] mmwm e ) if^mcommmm e m 

M-r^o 5 T*fi±l5^1f6?i^S 1 

W \ 2^\±\a^^h^:y^ 2 2J^-r>'iJ^i^a:5/ 

K2 2^^^iS^^^-:/^0S®^;lm$^T^gm^^t 
-So fi-<^<^S£ifi<*:i 2trjlS/j:5fe<o^i^^^3^^JlA 
§^«fifei-6o S^^|s^^:LTW:. ^3felieife*^i: LX;^^ 

imt'^^^mx^^^ -mmhx^xr^ih^ r^h^^ 

llfelc:-*-^?^^. 2. 4-i?^hD73:y-/w3S. Hfe 
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fcO. r-^n>/[p]5Sogfi^^xi^>5^/i^lHlK<^S£iS&xfe:9' 

tt/c!9i-5o ^^J;ti^ia2 ix\tmmmM \ o ^ii&gs 

iSIl 0 9*5J;t/^ofl6«^Baj^l 0 2-efe^)'^t$^^n^ 
5o gi2 7 (b) \C 

^i-J: 5 lwS£i^(D3^^g|5^^|rj^i^j^i o i ^IT^m-^S^ 

[0 0 5 7] f^^WM^<^ -'^^^^^'^\-i'^'fWM^^ 
Xliiaj»/N-^-:^Xfc5*mflil 0 2^^feJ^i 3 0;^i5 

aoT?F^^^HTV^6. 1 3 0 

$-^ixtfi:v\ WI^T^feBil 3 0^?i^^-m(^> Jfe 
t>i&m'(4;6S$ft^T'# -^fzMnm 1 0 2 {cS^M-^^^^l- 

[0 0 5 8] Ki»^^^->'Hie:^-f Lt-f 

[00 5 9] Ji3*U/cJ:5lc*^j&S?^S6JcJ:H«. SS 

[0 0 6 0] {^(om<omwm) ^^m\t±'mm:-mm 
\^xh'fm^\^^i^\.xmm't^:Ltt^^mx^^. m 
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[0 0 6 1] ^/c. ±IS^^^^J^v^^$/ h*^irJ:SSeib 
[0 0 6 2] V:^^xm^^t\.^^^ 

[0 0 6 3] 

:)5m^^-am^mm^m^'t^:Lti>-x%^^ -r^jit^-h 

[0 0 6 4] />'<5'->tCJSCTfe^^ 
mis. *5J:t;5-?:OjH3g:&fe^|i«ti-5wi:;SS-e#-5o b 

[0 2] ^mmmi\^^n^=^>'y':y^<Dm^:^m(oik 
msm^xuxh^o 

[ms] aa^sr^A.fc:sgaft:*fflv>fc»^co5taxm 
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[0 7] lg«rS«J4rflav^fcS^0S^^?g^XgTfc6p 
[08] ««SJS:fflV^yh»^oa3H^»^XSt?fe5„ 

[0 9] mmm^m\^^tz^^(D^n^m^j:uxh^o 

[010] |gfPttm?g^XmT-feSo 

[01 1] mfi\\mi:m\^^^m^(ommm^iMxh 

[012] ^^^^m?I^^XgT'fe5. 

[013] 0m^im&m\^^i>m^(ommmm^j:mx 

10 [014] |l]^?^^2|r*3^tS='>7^^^1^05JgfiK*a(7? 

mmmm^:r.mxh^. 

[015] SJS?^^2tz:;fe(t-5=':^'7^:/1^(^5?^j«*ife<^ 

iffe^j^^xm^fc^o 

[016] m^mm2\zi^{'f^=ii^y'>^<DmjSi:^^<o 

[017] Hffi?^® 3 lc*5it 5 =^/v<o?i^^:;&jfeoSm 

^?^^xmTfc5o 
[018] ^5S?^^3lc::jo(t5='^/V(o?^^;;&feoiteim 
JKJi^fiKxg-efcSo 
20 [019] ll5S?^^3lc:i3ft2>='>r/^<^)?i^^*feoSli 

m?f^^X5gT-fcSo 

[02 0] m^mm4\:ii6n^&^(omgt:»m(Dni^ 

mm^x.mx:hi>o 

[02 1] llife?i^ffi4{cibMt5feSi^(???i^^:&&<D#m 

P.?^J5feXST-fe-5o 
[02 2] ^iS?^^4JC^3tt-5Sfet«<0?^fiK*fe(0«LS 

^?i^^xSTfc5c 

[02 3] ^j6£?^^5IC:J^tt^^@SUS$p°pgE®X3STfe 

So 

30 [02 4] IIS6?^^5lr:jeJt6^mii?^^XaT-fcSo 

[02 5] mm^m5{z^^f^mmm<Dm^x.mx:h 

So 

[0 2 6 1 5 \:iisni>m&m&<ommoo^xih 

So 

[02 7] ^ffi?^|g6ie:i3ttSgai8|/N"^5'-i^60fe55^»t«y 

[02 8] mmmm6{z^n^MM^<^->'(Dm&:^& 
[029] i^ij' y h^e^-^s/ Y<o^f»^mMx . 

40 feSo 

[03 0] ^>^i>:^yv^m--^yv<o±m^<o^m. 

0— Si5»r®0X-*)S« 
[##OlftM] 
1 -SS 

2. 2x. 2 1-2 n --Y^^^i^^s. h5«faft--iy K 

3. 3x. 3 i-^^n-mmmm. 

6-@{kS?S 

50 1 X. 1 1-1 n-mi^ {y<^-:ymmtm) 
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